The aim of this article is to enhance the understanding about case studies as one of the research methods used in qualitative research especially in the research field of supply management. By using an example case study this article illustrates how a case study can be conducted successfully and how the validity and reliability of the research should be evaluated. The study shows that a case study as a research method is suitable for the research of supply chain management and purchasing and supply management. Because case study enables the collection of rich and profound data, an in-depth analysis of the phenomenon in question can be reached which can be highly critical for example in the development of supply relationships. The article has practical relevance especially for academic researchers in the fields of supply chain management, logistics, supply management and operations management by offering initial insights into the importance of the research process in case studies. Case studies have been criticized for the lack of rigor and thus it is important to highlight the significance of the accuracy and systematic way of action in the case research.
Introduction
Case study is one of the research strategies that can be chosen when conducting a qualitative research. Case studies have been criticized for the lack of rigor (Ellram, 1996) and for having a soft nature especially when compared with quantitative research with statistical methods. However, many researchers argue that both qualitative and quantitative methods are needed in order to ensure the diversity and profundity of the academic research. Qualitative and quantitative research may aim at different objectives and for example case research does not purport to produce findings that can be generalized in a statistical sense, but as Yin (2003) suggests, the findings will be valuable in an analytical sense if they clarify or extend understanding of the existing theory. According to Miles and Huberman (1994) , flexibility, richness, holism, causality assessment, the possibility of locating meanings and the natural setting are some of the advantages of qualitative research. McCutcheon and Meredith (1993) have argued that case studies can be seen as a particularly useful when assessing "real world" examples and Ellram (1996) continues that case studies are excellent in providing detailed explanations of "best practices". Seuring (2008) states that the use of case studies would be particularly suitable for approaching several stages of a supply chain because they allow direct observation of the field. In addition to Seuring (2008) , several authors have found case studies useful and valuable in the research made in the fields of supply chain management, logistics, operations management, and purchasing and supply management. According to Halinen and Törnroos (2005) and Järvensivu and Törnroos (2010) , a case strategy is the most suitable for studying business networks. Voss, Tsikriktsis and Frohlich (2002) argue that case research has consistently been one of the most powerful research methods in the research made in the field of operations management. Ellram (1996) states that excellent opportunities exist for using case study research methodology in many areas of logistics and purchasing.
The aim of this article is to describe how a case study can be conducted successfully and how the research process should proceed. The description of the research process is based on a literature review on case method and on an extensive case study conducted in the research field of supply management by the author. The topic of this example case study was a supply network containing various buyer-supplier relationships.
How to Conduct a Case Study?
This section gives an overview of how a case study can be conducted and how the research process develops during the research. In this article, the research process for case studies is presented through eight different phases. Figure 1 shows the eight phases for case research based on the literature review of previous studies on case method and the research process conducted in the example case study by the author.
As Figure 1 shows, the first phase of the research process is the literature review which is the beginning of the research. As Stuart et al. (2002, p. 423) state, "all research starts from an examination of existing theory", and thus the process should always start with an extensive literature review which gives a preunderstanding of the research topic. A literature review creates the basis for the research and it enables researcher to identify possible research gaps which moreover, defines the research questions and research strategy used.
Choosing the research strategy
The choice of methodology and data collection method should be based on the research questions (Stuart et al., 2002) . Yin (2003) has argued that defining the research questions is probably the most important step to be taken in a research. The aims and objectives of a research are defined in the form of research questions. The researcher needs to be aware of the substance (what is the study about) and form (what kind of question is asked, i.e. "who", "what", "where", "why" or "how") of the questions (Yin, 2003) . Koulikoff-Souviron and Harrison (2005) have stated that for example in the research of supply chains, the questions can be asked at different levels of analysis depending on the scope of the study. Harland (1996) has further determined that in the research of purchasing and supply management these levels are the internal chain, the dyadic relationship, the external chain, and the network. According to Voss et al. (2002) , research questions may evolve over time and the constructs may be modified, developed or abandoned. This is a potential strength because it allows the acquisition of more knowledge than if the questions were fixed. Yin (2003) has defined that because "how" and "why" questions are explanatory in nature, they are likely to lead to the use of case studies. Yin (2003) defines a case study as an empirical inquiry that investigates a contemporary phenomenon within its real-life context, when the boundaries between the phenomenon and the context are not evident and multiple sources of evidence are used. The different aspects of the case are understood in relation to one another as a coherent whole or configuration, rather than as modular assemblages of variables (Dubois & Araujo, 2007) . According to Eisenhardt (1989, p. 534) , "a case Anni-Kaisa Kähkönen : Conducting a Case Study in Supply Management study is a research strategy which focuses on understanding the dynamics present within single settings." Case study allows investigation of a contemporary phenomenon that is difficult to separate from its context, and necessary to study within it in order to understand the dynamics in the setting (Halinen & Törnroos, 2005) .
Moreover, the fact that a case study combined with interviewing allows more in-depth discussion in which why and how questions can be asked and the fundamental reasons behind and the background nature of the issues can be explained further justifies the choice of method in several studies. Case design makes it possible to gather rich empirical data and thereby to gain a deep understanding of the phenomenon in question.
As Table 1 shows, case studies may be exploratory, explanatory or descriptive (see Yin, 2003) . The aim in an exploratory case study is to define questions and hypotheses for a subsequent study, or to determine the feasibility of the desired research procedure. A descriptive case study gives a complete description of the phenomenon within its context, whereas an explanatory case study comprises data based on cause-effect relationships, explaining how events happened (see also Seuring, 2008) .
Case selection
After defining the research questions and choosing the research strategy, a suitable sample for the study can be selected. In the case study, the selection of the case and case companies as well as the number of cases, units of analysis and the time perspective for the research are in highly critical role. In the example case study from the research field of supply management, four case companies were selected to be the case companies of the study. They were selected because i) they represented different nodes of the network in question and hence had different roles in it, ii) there were different kinds of relationships between them, iii) they were all significant actors in the industry in question, and iv) analyzing them would produce a comprehensive picture of the network. Furthermore, the fact that they had different roles, power positions and relationships in the network was relevant to the research aim of the study, and supported the selection of case companies. There were four different buyer-supplier relationships between these case companies and these relationships were used as units of analysis in the example case.
Yin (2003) suggests four types of design for case studies: single or multiple cases examined from the holistic perspective with single units of analysis on the one hand, and from an embedded perspective with multiple units of analysis on the other (see Figure 2 ). In the example case study, the case under the investigation was a supply network containing four different buyer-supplier relationships. Thus, it was defined that the case study was an embedded single case study. Because the main issue of the research was a network and because there was only one network that was studied, the case was clearly a single case. However, the network contained four different buyer-supplier relationships which were the units of analysis in the study. Thus, there were multiple units of analysis and the perspective could be defined to be an embedded one. For example, Dubois and Araujo (2007) suggest that the use of multiple units of analysis strengthens the study. This case situation is illustrated in Figure 2 as an embedded single-case design. (2003) Elango ( However, if the researcher would have selected that the research phenomenon under the investigation should be only a supply network and used the whole network, not the relationship, as a unit of analysis, then the situation of the example case would have been single case with holistic perspective (see Figure 2 ). In the situation with several networks, the case design would have been a multiple case with a holistic or embedded perspective depending on the units of analysis (network or relationship as a unit of analysis).
In addition to the number of cases and the number of units of analysis, the time perspective for the case study needs to be determined. For example, Halinen and Törnroos (2005) have defined that the problem of time is central in network research. Voss et al. (2002) have made a distinction between retrospective and current cases, and further separated the historical or long-time period studies to retrospective and longitudinal cases. Table 2 shows the characteristics of single and multiple cases, and retrospective and longitudinal cases based on the literature review and table presented earlier in Voss et al. (2002) . Because different choices lead to different advantages and limits, the researcher should always be able to justify and explain why certain decisions and selections have been made. Equally important is the rationale behind the selection of the data collection method and key informants. Yin (2003) suggests that multiple sources of evidence should be used to establish construct validity and reliability of the study. According to Dubois and Araujo (2007) , the use of multiple respondents makes it possible to capture a variety of perceptions and meanings, which is vital to the understanding of complex business relationships. Furthermore, having numerous and highly knowledgeable informants who view the focal phenomena from diverse perspectives should limit interview bias (Eisenhardt & Graebner, 2007) . Therefore, several research informants and data from different sources (data triangulation) should be used in the case studies in order to limit biases.
Data collection
It is common that the data for a case study is collected through interviews (see Yin, 2003) . According to Eisenhardt and Graebner (2007) , the interview is a highly efficient way of gathering rich, empirical data. Interview as a data collection method was used also in the example case study. Because of the research aims and questions of the example case study, it was significant to collect rich and profound data, and thus the interview as a data collection method was seen to be the most suitable one. Given the approach of the example case study, the questions concerned issues on the organizational (i.e. how the organization works) rather than the individual (i.e. individual behaviour) level (see Yin, 2003) . Yin (2003) and Hirschman (1986) have recommended that theory should be used in case studies and for example interview questions should be formed on the basis of the existing theory. The questions in the example study were based on the literature review and existing theory and they covered both the supply management perspective and the perspective of marketing because both the buyer and supplier from each relationship need to be interviewed.
The interview questions were validated in a review process involving several researchers (researchers of a certain research project) who checked and modified the questions. They were then tested on a few key informants in the case companies, and the ones in which problems arose were modified. If possible, the wording and the order of the questions remained unchanged for all respondents. The interviewees were nevertheless allowed to talk freely, and the questions were adjusted accordingly with due consideration to the informant's role and position in the company. Questions concerning purchasing and supply were used mainly when the informant represented the supply side, and those covering information sharing and market knowledge were asked of informants representing marketing and sales.
The participation of six interviewers in the data collection process facilitated investigator triangulation. According to Eisenhardt (1989) , the use of multiple investigators has two key advantages: it enhances the creative potential of the study because researchers often have complementary insights that add to the richness of the data, and it increases confidence in the findings of the convergence of observations. The use of multiple researchers was beneficial not only in the data collection process but also in the data analysis: the researchers discussed the interpretations and findings, for example, and hence brought to light different perspectives and observations.
In the example case 29 interviews were conducted with the case companies' personnel, of which 27 were face-to-face, semi-structured interviews. The other two were email-based interviews, the structured interview form being emailed to the interviewees and the questions focusing on the volumes of sales and purchases between the case companies. This information was collected in written form in order to ensure accuracy of the numerical data and to minimize the possibility of researcher misperception. Table 3 shows the numbers of interviews and interviewees in each case company of the example case, the number of relationships (from the case network) in which the company was involved, and its role in the network and in the relationships. As the table shows, there were 16 interviews in Company A, six in Company B, five in Company C, and two in Company D. Company A was the focal company of this network and was involved in three relationships. It also represented both the buyer and the supplier side, which is why more interviews were carried out there. Given that Company B and Company C were both involved in two relationships and Company D only in one, the point at which new interviews did not provide new evidence (saturation point) was reached earlier in Company D than in the other case companies. In fact, the saturation point was used in determining the sufficiency of interviews. This is characteristic of case studies, and as Eisenhardt (1989) states, data saturation occurs when corroborating the existing interview data with more interviews would not bring any new information relevant to the research questions.
The research informants were selected and interviewed on the basis of their active involvement in buyer-supplier relationships, supply management and marketing. The interviewees from the buyer companies mostly represented purchasing and supply management (i.e. purchasing directors, supply managers), whereas those in marketing and selling (i.e. customer directors, sales managers) represented companies in the supplier role. In order to obtain additional information and complementary perspectives interviews were also conducted with informants from other company levels and in other positions (i.e. CEOs, commercial directors, quality managers). Given that Company A was the focal company in the case network and was in the role of both buyer and supplier, and in order to cover both perspectives, interviews were conducted with the purchasing director and supply manager, as well as with the customer director, for example.
Given the focus of the example case study on buyer-supplier relationships, the interviews covered both the buyer and the supplier side. Take the case of the relationship between Company D and Company A, for example. One interviewee represented sales and marketing management in Company D, which was in the role of supplier in this relationship, and another represented supply management in Company A because of its buyer role. Company A also represented the viewpoint of sales and marketing because it was in the supplier role in its relationship with Company B, whereas the interviewees from Company B represented the supply side. It was considered necessary to interview both sides from each relationship. This yielded interesting results on account of the different reactions in the companies to the same issue depending on the role they had.
The study also incorporated data triangulation in the use not only of several informants but also of various types of data. The sources of the empirical data included: i) interview data, ii) data on sales and purchases, iii) company information taken from a database, iv) the case companies' annual reports, v) market information, and vi) reports and studies concerning the business of the case industry worldwide.
According to Eisenhardt (1989) , case study data may be qualitative, quantitative or both. As Tesch (1992, p. 55) posits, "qualitative data is any information the researcher gathers that is not expressed in numbers", whereas in the view of Miles and Huberman (1994, p. 1) qualitative data is "a source of well-grounded, rich descriptions and explanations of processes in identifiable local contexts." Both qualitative and quantitative data were utilized in the example case study, and as
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suggested by earlier studies, quantitative data was used for validation purposes. The numerical quantitative data was gathered from a database that provides company information, including basic information about the case companies (turnover and numbers of employees, etc.), and other financial information. Numerical data on sales and purchases was collected directly from the case companies by means of email-based interviews. This and the interview data comprised the primary data of the study. The secondary data comprised the database information as well as all other material mentioned above. Miles and Huberman (1994) and Griggs (1987) suggest that data reduction, data display, and conclusion drawing and verification can be used as data-analysis techniques in the case research. In fact, one of the most critical phases in the process of case research, is the analysis of the data. After the data is collected, the researcher should be aware of data analysis techniques. However, in many academic articles this critical phase is often discussed in too general terms. Thus, next this article illustrates how the process of data analysis was conducted in the example case study and how it can be reported in academic writings.
Data analysis
In the example case, all the interviews, except the two that were email-based, were audio-recorded, and notes were taken during them. The recordings were transcribed literally, and non-verbal occurrences such as laughter and long breaks were also indicated. The transcriptions produced 375 pages of data, 14 pages per interview. The two email-based interviews produced seven pages of data. After the interviews were transcribed literally, the resulting qualitative data was read several times and notes were taken and precoding was done. The pre-coding of the data was based on the interview themes. This was done by using colour-coding and other notes in the transcriptions.
Reading and re-reading the data helped to familiarize the researcher with it and started the process of structuring and organizing the data into meaningful units. This process heightens the researcher's awareness of the patterns, themes and categories of meaning embedded in the data (Shaw, 1999) . After reading the data thoughtfully, the data was colour-coded based on the interview themes. As Griggs (1987) suggests, abbreviations as codes were also used and marked in the margins of the transcripts.
The pre-coding provided the basis for the final coding. This followed the interview themes because it seemed to be a logical, systematic and reliable way of doing, it and secured the chain of evidence. The coding was done manually, and it was checked several times afterwards. Codes were used to bring order, structure and meaning to the raw data (see Shaw, 1999; Strauss & Corbin, 1998) . Colour-coding, involving the allocation of a colour to each topic or theme, was used, and a total of 11 themes were identified.
The coding provided a basis for the classification of the data, which was categorized by themes. According to Dey (1993) , categorization causes the data to lose its original shape following its division into relevant blocks for analysis. Nevertheless, it facilitates more effective comparison. As Strauss and Corbin (1998) state, comparison has an important role in data analysis because it allows identification of variations in the patterns found. This process also represents a method of data reduction and provides an initial level of analysis (Miles & Huberman, 1994; Tesch, 1992) . According to Miles and Huberman (1994, p. 10) , data reduction refers to "the process of selecting, focusing, simplifying, abstracting, and transforming the data" and, as Griggs (1987, p. 20) adds, "should not be confused with throwing away or ignoring data." Data display, on the other hand, refers to the use of quotations, tables and matrices, for instance (Griggs, 1987) .
In the example case, the coded and categorized data was subjected to qualitative content analysis. According to Tesch (1992) , the units in content analysis may be words, sentences, paragraphs or themes (see also Neuendorf, 2002) . In this case they were sentences: a word was considered too narrow because the aim was to analyze the meanings qualitatively rather than to separate words from larger entities. Paragraphs also formed units of analysis because sometimes the meanings and the interviewee's key thoughts required more than one sentence to be fully understood.
According to Yin (2003) , the reliability of a study can be increased through the use of a case study protocol, developing a database and ensuring the chain of evidence and this advice was followed in the Anni-Kaisa Kähkönen : Conducting a Case Study in Supply Management example case. The creation of a case study database facilitated the organization of the qualitative data and the maintenance of a chain of evidence. The coded and categorized data were put in separate documents in order to make the analysis easier. However, the original file containing all the interview data was preserved. The case study database comprised all this data, i.e. the original transcriptions, the coded and categorized data, the data from the email-based interviews as well as the summaries, memos, matrices and mind maps.
The data was scrutinized separately in accordance with the main theoretical constructs. However, the same data was used in several documents in order to confirm the relationships between the constructs. Mind maps also helped in identifying and analyzing the relations between the different constructs and themes, and in highlighting the relations between the case companies. This phase helped in creating a deeper understanding of the big picture. The dataanalysis phase produced several summaries, mind maps, matrices and memos. The interview data was compared and complemented with the other empirical (secondary) data. Finally, all the data was considered in the light of the theoretical insights and interfaces were sought. This involved going back to the literature review and collecting complementary material in order to find support for the empirical results or to explain them. Tables and summaries were used in comparing the empirical data with the theoretical framework.
Evaluating the Validity and
Reliability of the Case Study
Validity of the case study
One of the most important issues in research in general, is the evaluation of the validity and reliability of the study. According to Yin (2003) , the quality of case research depends on the construct validity, internal validity, external validity and reliability of the research design. Stuart et al. (2002) suggest that the most important ones for the case study are construct validity and internal validity. It has to be noted that validity and reliability are considered from different standpoints in qualitative and quantitative research. Given the qualitative nature of the example case study, the validity and reliability of the study were considered from the perspective of qualitative research. Therefore, the definitions of Yin (2003) for example were approved and followed. Voss et al. (2002) refer to construct validity as the extent to which the correct operational measures of the studied concepts are established. According to Yin (2003) and Stuart et al. (2002) , construct validity can be ensured through the use of multiple sources of evidence, establishing a chain of evidence and asking key informants to review case study reports (see also Beverland & Lindgreen, 2010) . Multiple sources of evidence (data triangulation) were used in order to strengthen the construct validity of the example study. First, a variety of informants were interviewed. Secondly, data was obtained from several sources. Investigator triangulation was evident in that six researchers were involved in the interview and dataanalysis processes. Furthermore, the chain of evidence strengthened the construct validity of the study: the steps of the research were well documented, and all the original evidence is available and carefully documented. As Seuring (2008) notes, even if the case study is often criticized for its lack of rigor (see also Ellram, 1996) , case study research will continue to allow in-depth analysis of contemporary phenomena if the research process is carried out in a structured way and is well documented.
As suggested for example by Jauch, Osborn and Martin (1980) , the interviewees of the example case reviewed the case reports and the results were presented to the informants in an attempt to prevent interview bias. It was highly critical that the interviewees were able to comment on possible researcher misperceptions but they could not change the results in their favour. Miles and Huberman (1994) recommended reviewing the results and interpretations with informants, but nevertheless retaining them in their original form. Furthermore, according to Yin (2003) this process enhances construct validity, and according to Hirschman (1986) this can be used to determine the credibility of the study. Yin (2003) defines external validity as the domain in which a study's findings can be generalized, in other words how accurately the results represent the studied phenomenon (see Ellram, 1996) . Neuendorf (2002) determines generalizability as the extent to which the findings may be applied to other cases.
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According to Stuart et al. (2002) , one of the most serious charges against case research is that the samples are too small to allow generalization of the results, and that this criticism stems from confusion between two types of generalization -statistical generalization on which survey research relies and analytical generalization on which case studies rely. According to Stuart et al. (2002, p. 430) , "with case research, generalization is from each case to broader theory not from samples to populations." The aim of the example case study was at analytical generalization, and in terms of external validity the recommendations of Yin (2003) were followed. Yin (2003) also recommends increasing external validity through the use of theory in single-case studies, and thus the coding and analysis of the empirical data should be theory-based (see also Hirschman, 1986) .
According to Yin (2003, p. 34) , "internal validity refers to establishing a causal relationship, whereby certain conditions are shown to lead to other conditions, as distinguished from spurious relationships", and further that it is only a concern in causal or explanatory case studies and is irrelevant in descriptive and exploratory studies. Hence, given that the example case study was mainly descriptive in nature, internal validity was not considered to be as important as other forms of validity. However, according to Stuart et al. (2002) , with regard to a single case, pattern matching ensures the matching of the data patterns with the proposed patterns, thereby providing good evidence for a given proposition and increasing internal validity. Account was therefore taken of internal validity, and discussions with key informants helped in ensuring that a particular result was attributable to a particular phenomenon. In other words the reasons behind the issues were discussed, which was considered necessary given that the main research question was a "how" question.
Reliability of the case study
In addition to the validity of the study, reliability is another evaluation criterion for judging research quality. According to Yin (2003) , the reliability of a study reflects the extent to which its operations can be repeated and yield the same results. Näslund (2002) refers to the common definition of qualitative research as more subjective than quantitative research, which is consequently more objective (see also Morgan & Smircich, 1980) . This often refers to the role of the researcher. Hirschman (1986) highlights the meaning of confirmability, suggesting that outside auditors should be used to judge whether or not the interpretations are drawn in a logical and unprejudiced manner. Yin (2003) also mentions the utilization of several researchers in the context of study bias: in order to test for bias and the tolerance of contrary findings the preliminary findings should be reported to two or three critical colleagues, who in turn should offer alternative explanations. In the example case study several researchers read and commented on the case reports. The research team also discussed the interpretations and the findings, and the results were also discussed with the case companies. As Yin (2003, p. 37) states, "The goal of reliability is to minimize the errors and biases in a study."
Again according to Yin (2003) , using a case study protocol and developing a case study database could increase the reliability of the study (see also Beverland & Lindgreen, 2010 ): these recommendations were followed in the example case study. According to Ellram (1996, p. 104) , "a case study protocol includes the interview guide, as well as the procedures to be followed in using the test instrument." As mentioned above, a case study database was created: the evidence obtained, the stages of the research process and the interview questions and procedures were all carefully documented, thereby increasing the reliability.
Conclusions
Despite the criticism towards case research, several researchers have found it interesting and useful to conduct a case study in order to analyze a certain research topic. This article as well as many others argue that if a case study is conducted in a proper way and the instructions given in previous literature are followed, important and interesting research results can be found and there is no need to aim at statistical generalization but the analytical generalization is as valid as the statistical one.
By using an example case study from the research field of supply management, this article has demonstrated how a case study can be conducted and how the validity and reliability of the case study can be evaluated. Based on the literature review made and the research process of the example case Anni-Kaisa Kähkönen : Conducting a Case Study in Supply Management study a framework of the case study process was created. This framework was presented in Figure 1 and it described the process of case studies in detail. The process starts from the literature review and through eight different phases the final goal is the conclusion drawing (see Figure 1) .
This article enhances the understanding concerning the process of case studies and highlights the significance of qualitative case studies in especially in the research fields of supply chain management, logistics, purchasing and supply management and operations management. In many cases the research topic in these fields requires the presence of "how" questions. Because rich and profound data can be collected through a case study and interviews, the case study as a research method facilitates the in-depth analysis of the phenomenon under investigation. Moreover, this can be highly critical in these research areas and for example in the development of supply relationships, chains and networks.
